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The Flow Characteristics of Emulsion : Heat-treated
Carp Myosin with Triolein

Yiji Kawar* and Mutsuo Hatano**

Abstract

The emulsions were prepared with heat-treated myosin and triolein, and the viscosity
and flow characteristics of emulsion were investigated using a Brookfield type viscometer.

The flow characteristics of the emulsion stabilized with heat-treated myosins showed a
non-Newtonian-pseudoplastic flow the same as those of the heat-treated myosins. This
shear-thinning behavior was emphasized with an increase of triolein volume fraction.

The relative viscosity of the emulsion was increased remarkably when the emulsion was
stabilized by myosin treated above 40°C and triolein volume fraction was over 0.25 then the
emulsion assumed a gel state. It was suggested that such emulsion type gels have a
possibility for novel fabricated foods.

As a result it was concluded that the viscosity and flow characteristics of emulsion
stabilized with the heat-treated myosin were affected by the changes on the physico-chemical
properties, mainly changes in the hydrophobicity of myosin with heat-treatment.
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G « FHEF: =24, i4+>vEr VAL A vtk

¢;7wyay@ﬁﬁ&@%%%%%#m?éamf,M%ME&Lt:4%m£*y?&bu
LA vDEFAR=AY s VEREL, TOWRE ) B2k L,

X8 5 &

IFLCOBBEMBRIE = A OFAILHIRY LRBAFECI A v ERHAY, Zo i+
o v (0.5M KOl-10 mM v v A&, pH7) Az 207, 40°, 607, 80°, 100°C O FRE
< 15 SRImMEE, KKkPcEZA L, UToRBRLE, kB i+ v oRERY 2 —v y M E
X hEEL f,

I9NSaOBM 4> vBEE (10mg/ml) b Vv A v (FEMETER 1K) o
BESE () 015035035 FTHBLUML, BEX 6ml & Lk, ORGSR BEEMR
WFEE (KESIEPTEL, 20 KHz) iR 6 mm 4 — v &% LT, k& T 60 W, 1 FR0BEH
WEETIV == a vERFAR LI,

FEIEMORE BLEE&GREH (Fritas) cHM-1r -2 —2EE L, AHEREY
20°C KBELCHERRE L, = — % —0EEEE (N) # 1 7 & ic)EK 6, 12, 30, 60 rpm
KR, FOREHERE (6) BT VLN () RDLODL, TOEE (D) wdT5
FTOIEN (s) DWBHRAIER L, REORBEELKRE L,

WAL I A VBEE 1A V/ VAL vD=<Aya i, BROREENE (1, K
2) MBHATH=a— b+ vHREBZRLELOT, ZhbOHMEIXN=60rpm (D=792s"") ZHE
Lict 2DORBTORE (7)) & LTERRLI,

T3 v OMEIEE () &, P8 (== a vRPO 1 2 VEBER) ORBIORE

(o) == avDORBIORE () HHRAICL - THRDI,
:?7; (1)
FThbbzwiya v g ZWELLOD, FEOSE# (1,000 rpm, 30 5) 2177y, KEL 2
Y- AR, BRI A Y VEBERRELLE, 20 Ay vRBECHENTS X500 T
BER LTV I 4> vEBE—HEHE (K1) »6kD, (D)RICL Ty 2EHLK,

Nr

RBERS L UEE

F=a— b v HBOKRE AR (s-DBERKX) FKRATREh,
s=7D" : @)

= o — b VREMISE (n) A, n=10D & k= — + YHIRE), 1>0>0 TR == — + VD
BOMRSE RT L0 L INTVAY, FEHY Cik= 1 KA I 4> v BE (10 mg/ml) 2 nZL
B L 20" 0B, ns1C= 2 — + YHKENIGE V- E8 %, 40° DL Lo MBAAEY Lo BE
B 1>n>0 L W IRENREY RT o L2 AD 5, L L=< a v TRINAAEY L
WIFYUEMAEEEEW TR 2R T L 5 RBRREERL, IbRMEALEY L
AT VRN a VTR VAL VD ¢ BT ERLIRT LS, n O X

SNy LA v ER: T49Y
*2 ey (Rotor HM-1): s=0.397¢ (10~ Pa)
* FhEE (Rotor HM-1): D=1.32N (s7!)

— 327 —



— N N
()] [==] [35]

—_
(=

Apparent viscosity, 72 (mPa-s)

t K x E %

4

/

//
/n/
p/ﬁé/

#

Fig. 1.

37(4), 1986.

Effect of myosin concentration and
heat treatment on apparent viscosity.

Rotational speed of Rotor, HM-1: 60
rpm (D=79.2 s~} Temperature of viscos-

v ity measurement : 20°C
‘ O———: Heat treatment of myosin, 20°C,
15 min. e———: 40°C, N
5 60°C, A—-—-— :80°C, Oi—- - — : 100°C
0 . . .
0 25 5.0 15 100
Myosin concentration (mg/mi )
Table 1. Flow equations of emulsion stabilized myosin with heating temperatures.
Heating temp. Flow equation, s =»D"
of myosin
0 $=0 0.15 0.25 0.30 0.35
20 0.07D1-04 0.18D0-#7 0.21D0-#® — 0.24Do-s
40 0.41D0#! 0.22DD0-%0 0.33D0-¢ — 0.98D0-72
60 0.25D083 0.10D0-4 0.19D0-s8 0.41Do-78 —
80 0.15D01 0.15De-e8 0.19De28 0.83D°"! 6.10De2
100 0.47D07 0.09D0-%¢ 0.21D0#? 0.37D0#0 —
s : Shear stress (10-! Pa)
D: Shear rate (s7!)

: Non-Newtonian coefficient of viscosity
: Non-Newtonian index of viscosity
onditions of emulsification and flow measurement are the same as in Fig. 2.
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D/hELTeh, BERRESOEE,/RESL  LAREDLRI, TOZ LR IA LA VvR=a—
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¢ HERIEHREL Y, THRBILOERZED S Z E0b, =<1y a VORI
SEED ¢ BELSBEEL TV ENED LT,

FUALVA YD gHO02ELIEE, 1AV VOMREBE L~y 2 vD g, & DEARIL,
RIWRTIOIC g LI AV VBEROBE LR, 40 MBO s Ao vkiizicz<Ary a v T
LEKMEE I otc, ChBDERNDZ <AL a v D g i A VOMBBENFEL TS
ZEBBELMNE oo, — B HRAMERR RV, =Ly a2 VORBIRIE=<A Y 2 YOI
BEOMABREETLILOL IRTWBY, Ll B0 i+ v igfez<Av a v Tk
7o BPREELRLAOKS b bT, BIEERIIETLLEY, chid==<rs a vd g OHf
Kicid, e & SO, FREOMBEORES M, MEEEO  + > v REEORE X
BRI SR L EOERPEHCHE L T B b 0L kiERichEtELDR
b,

FPUALVA VD g THE==AY avD g BRAITRTLOE, PIA LA vD ¢ %025
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Fig.2. Rheograms of flow behavior of emulsion stabilized myosin relative to heating tempera-
tures.
¢ : Triolein volume fraction.
Myosin concentration : 10 mg/ml with 0.5 M KCl- 20 mM phosphate buffer.
Emulsification : Sonicated at 60 W for 1 min.
Conditions of heat treatment and flow measurement are the same as in Fig. 1.

— 329 —



d KX Kk E % #H 37(4), 1986.

N
(o=
(]
o

—
[$5]
—
[$a)

Relative viscosity, 7«
=

Apparent viscosity, 7a {mPa-s)
=

5t 5
ob— R N . . 0 — \ e a
20 40 60 80 100 ] 0.1 0.2 03 04
Heating temperature (°C) Triolein volume fraction, #

Fig. 3. Effect of myosin in relationship to Fig. 4. Effect of triolein volume fraction on
heating temperature on the apparent the relative viscosity of emulsion stabil-
viscosities of aqueous myosin and ized myosin relative to heating tempera-
myosin-stabilized emulsion. ture. Conditions of viscosity measure-
é: 025, @— — —: Aq. myosin, ments and symbols are the same as in
o : Myosin-stabilized emulsion. Fig. 1.

Conditions of emulsification and vis-
cosity measurement are the same as in
Fig. 2.

ElLlbE iAo voOMBMBEDO LRI E SV 2 IEA LI, 2D 2 S XMBEMIIC L - T 3
T VOBKSENEL B, ToOIAvVEREMLLEZRE LY F L1 v OMEE
A vDOREWEEEABRIN B ECLBbDEELOND, T, ¢ 2025l kit
LZbz=Asavd g FBBCHAL, < 60° U EoMBUEY Lic i 4 v VHRMOBET
nr DBAPFEETH Tz, hITIAv =<y a v THALBEER R T 5 1o D i o8t s
L, ID&ELDIAYVY, WM/AKOFEEZBTLILLDEEZ LR S,

FYA LA YD $H 030 EEL, 40° LI LOMBE Lz § 42 VIRMO = <A a VIIKEE
BBEL LY, BREHCErARYELL, 3BRIOFXVIELTELTRS L7 ) — o8
HEMSK, LOBER=vALS a2V ELTDIA LRSI, SO ERMBAERE LAY
DbV 9 Z7ARF )V FVvA VORBERECREE LD THY, Vv —t-CBEDERED=~A
TTTAT-RIBHEEDLE (He2wrvavV) LA—OBRCIBLIDOEELLNS, ZO=
wAYavEATOrMIF UHREOMT &S (Fabricated food) & 720 85 TEEMA D 5 b
o LB IR,

B )

MEAER (20°-100°C, 15 5f]) % Lica A BRI 4> vBRBREE*OSESR TV AL 1 v
%, 60W,1 5HOBFEAELXIT e, BB LI=<A> 2 VORE (BK) BiEcouwT
Bt & Tl o7,

(1) ==nva2vdToREloBESLRTZE0b, BEKE =2 — v OB
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HHELTWABI ERADL TS EE LA VA VA vORBESEY EFA 2 itk - T, ¥
h B ko@ERA5E{L E i,

(2) =< avolithil, EHEHELD 1A VBBER WOCIIMBA LB R ARERY,
FloBEERD VALV v ORBESRY BT S LR L,

(3) =<y avOREOMKZLb <Ly avOREILALNT, BEBICIIEENR
BARAERD B lah o 7,

(4) WCLLemB LA v®inz, PIAVAVOBRBESERX0IOLEC L=
v a vOREREECEL, BEBCR=<AY 3 v a4 TORE LS ABER S,

(5) EEor A viZBFLVWHBREOMAY AR LV BLTEEID L L0 LHF IR,
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B RFKEXETRE, KERER I OHELEDY, BERTTCIREUNOFTHCREL
BWYDEEZIBWE

L AtHEEICRELRY RV AFRAKBICOWT, BKEE, 50, 37~42 (1984): P K- FHK
P« ENREE - KFHER [Lymphocystis disease in kurosoi Sebastes schlegeli and hirame
Paralichthys olivaceus in Hokkaido, Japan. Bull. Japan. Soc. Sci. Fish. 50, 37-42 (1984):
Makoto TANAKA, Mamoru YOSHIMIZU, Muneharu KUSAKARI and Takahisa KIMURA]

) vy AF ARAFREED Y A 4 AFTHE, BICECE LD RRIREYE#E T 5,
JtE A LCAR (B2 vV A, EE - KRS 2) TOVTHBERS L UEEEREERXT-
foo ABORECRFHULRD L, BEfiv 7 A TRYUECEETIERALRAD bhl, KB
BETY vy 2F AR —BOEES - FEEHOREVARECE T A, ABKIEXLE
LIFHEENH AGIRED b, BETEY A AL ARTFIHRBENCRD R, K& Xz ay
4 TR 273 nm, b 7 4 TR 29 0m TH -7,

2. Aeromonas salmonicida, Ar-4 (EFDL) NEET 37057 7—E N5, HKEE, 50, 145-
150 (1984) : ERH— - BIFIEA - KARS - AHIBX [Enzymatic properties of the purified
extracellular protease of Aeromonas salmonicida, Ar-4 (EFDL). Bull. Japan. Soc. Sct. Fish., 50,
145-150 (1984): Ken-ichi TAJIMA, Tsuneto TAKAHASHI, Yoshio EZURA and Takahisa
KIMURA]

EFHEO—BOWRICL ) BEL - X 5 RREE 4. salmonicida DEET 57 » 77 —E0KRK
DERBEFDO—2THHZ LB LI T, KR TIIERAE 4. salmonicida Ar-4 (EFDL) #
DEETe T 7 —EEEHRL, BxoBRMFOHELRALCER, XEOELXTIEEN
v 77 —~LRSTE 00T, REE#EpH % 94 M EicEToFE ) Ao vBo7an v
) VEBERO—DTH o1,

3. Oncorhynchus masou virus: Pathological changes in masu salmon (Oncorhynchus
masou), chum salmon (0. keta) and coho salmon (0. kisutch) fry infected with OMV by
immersion methods. Bull. Japan. Soc. Sci. Fish., 50, 431-437 (1984): Makoto TANAKA,
Mamoru YOSHIMIZU and Takahisa KIMURA

BEOHH LS RRLLERE Y 1 v 2 OMV ¥ ARG S 2oy M EAEKEOREEZ Y H
Bli, Y~<17r JoREEECRBER G FTEENBSHE L E X 00, BRERRHCREL R
T LR, RRERA TR B BRCIEREIBEING, 3y FAATHFEE
MABOBESEFEREIN DD, TLAFBORESRE L vy, TEENERIFBCRTLL
LDEEZLRD, Y=, vyr¥y, FUeaibBERKOKREYEL,

4. Aeromonas salmonicida B#RSEEERED MiBHIETI~DIFRIERSE staphylococci % L
1= coagglutination test MG, HKEE, 50, 439-442 (1984): AHEXA - HK = [Coagg-
lutination test with antibody-sensitized staphylococci for rapid serological identification of rough
strains of Aeromonas salmonicida. Bull. Japan. Soc. Sci. Fish., 50, 439-442 (1984): Takahisa
KIMURA and Mamoru YOSHIMIZU]
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EE O REORE DDV oMk £ U CHRAUARE staphylococei % FA\ 7z coagglutina-
tion test wBARE L7, AHIISELE BRBEMLRL, BHEORL /7 ABERIGIC L 5

MERHORE L > % 5 HWEEE 4. salmonicida DEFICAERIER Lz, FOBRAEIEH
A E&E i inRmEREY B b KEOMBERNENGTETH Y, BREE L ORERI #
Foh, LnbESREYLELLAV E0D, BDTHEI BN LHETH -1,

5. Distribution of bacterial parasites and predators in the coastal sea area. Bull. Japan.
Soc. Sct. Fish., 50, 1395-1406 (1984) : Hiroyuki YAMAMOTO, Yoshio EZURA, and Takahisa
KIMURA

BB 5 ML ME bdellovibrio, HIEEAIRIFI M B myxobacteria 35 X OHI B
EUFEEBYO LA LA, ThboBEMIBREROBX, EL, Y727y, R, G
CHEEL, ZoSMhECE—RERE L oRBMGED bhi, FRERSTHL, TOLER
FRE—BEFBHCL TI0~10/ml TH D, ZhLOMEHFHOSMTIFER & 2 MEHD
ERBIOVHEFESAE CRLOMEEI I FETL0LELLNRS,

6. Rapid, simple serological diagnosis of infectious pancreatic necrosis by coagglutina-
tion test using antibody-sensitized staphylococci. Fish Pathology, 19, 256-33 (1984) : Taka-
hisa KIMURA, Mamoru YOSHIMIZU and Hiromitsu YASUDA

BRI HIEE (IPN) REREEY ¥ HHEBECSKOBEEL I LT VANV AR TH 5
ZTDOZWLIPN v A A 2R SERFRRBRICL - T dhbicd, 1-2BR»ET %,

F 2 TARZW O RE O B LD 1o b, B R ARAE staphylococel % L7 coagglutination
test i X B IPN v 4 A AR OBE R 2, TR, H1IPNV M & K {E staphylococei ik
IPNV i oo s 6F, MEHPILTERTH D & LABER S h, Hkiidl, Hfikl T2
KR C2 M L8 2 R & #E LB,

7. BEBEMRERICRELLFOIADE X IR/IOWT, BRHTE, 19, 75~80, (1984):
LERS - IL4E2 - FK F- - BRHF— - =FHKH - tBME - F & F BE - AHE
x [An outbreak of furunculosis in coho salmon (Oncorhynchus kisutch) at the beginning of
marine pen culture. Fish Pathology, 19, 75-80 (1984) : Yoshio EZURA, Hiroyuki YAMAMOTO,
Mamoru YOSHIMIZU, Ken-ichi TAJIMA, Hidetoshi SANNOHE, Kazuo IKEDA Hiroshi SAKO,
Takeshi HARA and Takahisa KIMURA]

AFREABBCHE T ABRRRC L D BALLRKERES v ~ ABH CEEEEBTER,
hEREVEOEMB Y T & THEWIFRAEL, ¥80% OB Y AL, ZOEROKILHA,
WRIKEIBEHCBLRY U 7= Aeromonas salmonicida = X A8 > F 3R THD, + 5 o 7 BIUOHICX
HE%, LM TER S lKEIE X CEBRBKRECEbE S D028 ik ERE
TREBADR P VANERD, RFLABERCE L EERLL,

8. Relationship between agglutinative properties of Aeromonas salmonicida strains iso-
lated from fish in Japan and their resistance to mechanisms of host defense. Fish
Pathology, 20, 9-21 (1985) : Daiku K. SAKAI and Takahisa KIMURA

® % SHERBERD A. salmonicida kY HBUE L, £ O HRGEEMIZE ST 3R
£/, FEH, FFREN) whdi,

Z DORRE &WJK{I:&IE%GH?EPLEE U, BE%->PREE-IJFRER - iz L, Affic=>=2
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Xt aEmtd cOETED Lic, BERKIT = O~ A0 MFLEMmMERIC X 5 REERCER
HEEL, =~ AEREROTARNLR -FSBERYE L, SO L 0hBEBERKILE
FOREEBIITLB BB LYETLIL0EELLNS,

9. Studies on the taxonomy and serology of causative organisms of fish vibriosis. Fush
Pathology, 20, 131-142 (1985) : Ken-ichi TAJIMA, Yoshio EZURA and Takahisa KIMURA

SERO YT Y AFERRBEREYIEL, —BERKRE, RESR STEDFNIE LE
FRRHE M L, TORKR, BAEEKDT S C 7 ) A REEE L Vibrio anguillarum 2 X 5 %
DBKEGTH D, > V. anguillarum L 3FEE I RT3 V. ordalic & V. angusllarum 12
BELEL, s V. anguillarum BEMEFRCE FERFIc X v, J-0-1~J-0-8 Bzt
bh, BKEETRERRE J-0-1 8K, BARERBREKLIJ-0-3 BB Eh B @HOS5Z
ExBH LML,

10. A coagglutination test with antibody-sensitized staphylcocci for rapid and simple
diagnosis of bacterial and viral diseases of fish. Fish Pathology, 20, 243-261 (1985):
Mamoru YOSHIMIZU and Takahisa KIMURA

BEO Y A 0 AR L OHESRR ORE,L S E RBHEO—D L LT, RHEAKRE star
phylococei % i\ 7z coagglutination test DA HM 2K Ui, MEMHERRK, €-% 5K, 7
) AR, BB, CRMERBEEE L EORFRORERMLRIML, ®eoF 4 XABMB, &
OTEE L b B ERER R FRL 7o, & OFURE & &4 RHUERAE staphylococel D44
ABERLETHE®SZ LICE VWM 2RECLERROZH DT TH »1c, XHIEREDM
B SRR,

1. R¥OEY ) AFEREAROSRENMR— S FEMENIREIC L RN —, BRI, 21,
21-31 (1986) : ARH— -LEBRBE - AHFB\A [Studies on the taxonomy of causative organisms
of fish vibriosis — Molecular biological classification of representative strains —. Fish Pathology,
21, 21-31 (1986) : Ken-ichi TAJIMA, Yoshio EZURA and Takahisa KIMURA]

AR YY) AFEEEEOCEFMUMBL B LT Hko—2 & LT, DNABEMERE
(GC moles?,) & DNA iE#E 5|4 R ¥ (DNA-DNA homology) %7, + DR, Vibrio an-
guillarum ERIE Tz Dik 43~47% GC T, »>oF\ DNAHBEMEX/RL, & L TH—T
Holc, XL Schiewe et al. (1981) i X W FTE V. ordalii L STV 5HEHFHL V. anguillarum
LBV DNAHRSERRL, BEFHELIEZE L LRIV,

12. RESIRRY A N AOHNRERM, BRPE, 21,47-52(1986): HK F - WBEF - A+
BX [U.V. susceptibility of some fish pathogenic viruses. Fish Pathology, 21, 47-52 (1986):
Mamoru YOSHIMIZU, Hiroko TAKIZAWA and Takahisa KIMURA]

BEERTH « BRESRVCREY A A AROBBRNEO—> L LT, BRAKOEARBRED
FIBOTREMEY#E L, KX UV. REEE [1.0t/h (6.8X10* uW + sec/cm?)] XL, 65
ov 4z (IPNV, CSV, THNV, OMV, CCV, H. salmonis) OINBREZHXRA LA
IPNV 3 X U CSV 3ZHAME L, REBIC L 2 FLEANE I TE o letd, iy 112
O 1Dy, fEI% 1.0~3.0%X10° 4 W « sec/cm? T, FEBOENBEATHESAER S, FOHEHHE:
MEFE Xt
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13. Characterization of DNA polymerase induced by salmon herpesvirus, Oncorhynchus
masou virus. J. gen. Virol., 67, 405-408 (1986) : Satoru SUZUKI, Takahisa KIMURA and
Mineo SANEYOSHI

Y r RREOREY 1 L ACEBRERYHET5 OMV 0FMDNA £ ) £ 7 — ¥ BE - R
L, ZOMBEXE b H A F AFa v A LABIVH 27 F<=A0ODNAKY 25 —€ LB,
OMVFEAY £ 7 - CIXESATHREN 26°C THO LD L VHABIIEY, & bICRABERICH
3% phosphonoacetic acid & aphidicolin i & BHEX LB LAzL A, L bH A AN R T AN
ARY 2T —E LD LHMGTERRL A,

14. MPN OFRHTE D T— KBEMAREICH T 585 (MPN) O “HlE” & LToHE
B <5 1 v — 27129, 405-412, 482-487, 531-538 (1984): KRE— - AKX - fA &
[Making process of the MPN table—Significance of MPN as “discrete value” in the calculation of
Escherichia coli number. Media Circle, 29, 405-412, 482-487, 531-538 (1984): Keiichi OISHI,
Takeo HARADA and Atsushi IIDA] ‘
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TELDT, D7 a5 aALI,

15. Isolation of troponins from striated and smooth adductor muscles of akazara
scallop. J. Biochem., 100, 821-824 (1986): Takao OJIMA and Kiyoyoshi NISHITA

THYTHABEE L OERARG S AE TS CEEEYRT e R = v BT 5
EMT X T2, SDS-7 A BRAKENC L b BB b = R = w13 Mr #9 52,000, 40,000 3 X T% 20,000 3
B, —H, SFREO L hiz# 40,000, 21,000 35 X 020,000 D IS/ HBE I TV, Zh
BOrrAavibefids v ERCHEBRT 2 b 1 4> v iz T ATPase It fbicET 3
Ca* BEXHE LER, RGBT 7+ v ERRSR I D L ¢4 v vERAB RO HE
LR TA 2 LR TREYB,

16. ZHBRTRHS & UBE 2 7+ > ORBEMREHO MR, B kgE, 52,839-845(1986): BB
#9 .1 F.GEABE [Dissociation rate of regulatory light chain from molluscan myosins.
Bull. Japan. Soc. Sci. Fish., 52, 839-845 (1986): Takao OJIMA, Hisashi ICHIKAWA and
Kiyoyoshi NISHITA]

THYESH AR L OEREARG Ay IRIOI), BIUYAHAERE (PB) 5
# v (IIT) % F\C Mg-ATPase {Et: OIREKFNE & R (30°C) A k17 5 HMEBREO R
B BRI, TOBRIL & T3 Lickk~Buc X » CRESHEO ML H#\ - 1 o v T
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uM, III 02 M & 16 M &, A VAR TR - T,

1. REDOIASOBMET NI SHA - T4 LOXTER, AKE, 52, 847851 (1986):
BEHERE - RR¥E - 5HEE  [Hybridization experiments using fish myosin light chains and
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desensitized akazara myosin. Bull. Japan. Soc. Sci. Fish., 52, 847-851 (1986): Hideki KI-
SHIMURA, Takao OJIMA and Kiyoyoshi NISHITA]
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Y FERY DINB-BEEA ~ 1 7 ) » F B E LR, Ca® 1, IEFEH 1 b3
fl&h, Car* REMETRI b ol
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52, 1469-1472 (1986): FEfiRE: - ERFE - HENE [Ca-sensitivity and Ca-binding of
akazara myosin and its hybrid myosins. Bull. Japan. Soc. Sci. Fish., 52, 1469-1472 (1986):
Hideki KISHIMURA, Takao OJIMA and Kiyoyoshi NISHITA]
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VL, Mg-ATPase &t Ca FMARL, 12440 22100 Catt XESL, ¥05b 1A
DEEAI Mg Lk » CHE IS, o 1 T rOGREESh -1, —F, Y ¥ER
HDINB-EBGEE DA 7Y » Fids /il CaRSHARIT, 122 Y40RL < 20 Cat
TREAE LIS, WThofEad Mg ik - THEE S, ftds, 75 F A BREE: 4> v
i3, Ca* YR I a1,

19. A new concept for determining triglyceride composition of fats and oils by high
performance liquid chromatography. JAOCS, 61, 1226-1229 (1984) : Koretaré TAKAHA-
SHI, Tsugihiko HIRANO and Kéichi ZAMA

TNy ) v BEOYHI <t 757 4 — B ASTFREOBHENYRBE IR T
V&) FOFREOBHBAZRET HERAREELILT, ZORHAROETFLTiRoT, HaAt
B&, 7<=, V-7, F2RM, ABEAF= VL0V 7Y x) PEBRL, SHEEER
hra<bt 7374 I LEER S TRAEFRACESVIEFTEIL T 52 L2
Zaht,

20. Characterization of molecular species of fish muscle phosphatidylcholine. Bull.
Japan. Soc. Sct. Fish., 51, 1475-1486 (1985): Koretar6 TAKAHASHI, Hideaki EBINA,
Makoto EGI, K626 MATSUMOTO and Kéichi ZAMA

=ATY, X, ARF=Sa, e HLA, RFHUA, ravA, AFrb LS, ey,
FUFYVHFA, RXIHWA, af, =< RADOBRAAT7rF oA Vv (PC) o5& FH
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21. Changes in molecular species of fish muscle phosphatidylcholine of chum salmon
during migration. Bull. Japan. Soc. Sci. Fish., 51, 1487-1493 (1985) : Koretard6 TAKAHA-
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SHI, Makoto EGI and Koichi ZAMA
FEREWE, EIMEN, BOMEO s ey r OBRAR 7 7 F O3 ) v (PC) OFTFREOE

(bRt Lt R BUIB MO =y 7 Tix |0 o] 765 PO ST RAMERE L LEL RO

B EDED B, B 100 g ho% PCHFREOMKN B R KD, ERSSHEL BV T
WL b7 5 HFREEOEEFE ECRRAT S & xR AR, MO S TRERE
DERZ, FEHEAT - SHOERL Y SPIVT EARES RIS,

22. A mathematical model for the prediction of triglyceride molecular species by high
performance liquid chromatography. JA40CS, 62, 1489-1492 (1985) : Koretard TAKAHA-
SHI, Tsugihiko HIRANO, Makoto EGI and Kéichi ZAMA

BHEERGE 7 e~ 7574 —CBFB LY 7 ) &) FHTROBHIBM ¥ RET R0
GERE (R—F 4 v avFyA—) AR (Y y s AEFA) LOBRYERRE T LY
BVTHEBE LI, Thbb, =742 avr vy A—32KTHRETHLOCHL, =Yy
7 AT AL 6 RTHRRATH S LRI i,

23. Triarachidonin and diarachidonoylphosphatidylcholine in *“Ogonori” Gracilaria
verrucosa. Bull. Japan. Soc. Sci. Fish., 52, 757 (1986): Kuninori KINOSHITA, Koretard
TAKAHASHI and Koéichi ZAMA

HEAT VDL Y7V V) F (TQ), xR 7ryFoAa) v (PC) OBBIEBRE» A7 »
= b ST LIE D, TIFF VBRSSO TERIEHED 50% ¥ < & HH T,
CDC kD, BEERO TG RV PC OREENTRIN DT, £ 04 FREMR LSRR E 7
w7574 —THH LI, TORE, TGROPCIE, ZhEZh VT I35 F=VvRUYTT
FF=ARRT 7 FOATY VH, BRVSBCHFET DI LB LT T,

4. LCEEBABEOLSHEHMICE TN IMEEREICOVT, B, 30,19-22 (1984):
BN 2 BAE [Studies on paralytic shellfish poisons contained in the mussel Mytilus
edulis from Funka Bay, Hokkaido. Eisei Kagaku 30, 19-22 (1984) : Manabu ASAKAWA and
Mitsuzo TAKAGI]

Ll E K EEDOELA 541 74 Mytilus edulis & ¥ h s PSP DORTHER Y T LT,
PSP B ofEE, GTX, (31%), GTX, (12%), GTX, (16%), GTX, (16%), GTX; (3%), GTX,+
GTX, =& = — (2%), STX +neoSTX (21%) TH b, GTX B LRSS, STX BEERSETS
ECRBED P. tamarensis © PSP B ¥ KB LT\ e, dLiEEEO MR BT 5 GTX, RO
GTX, =&~ —DHDTOREFATD 5,

25. LB EBABENEETS S 2 b > Protogonyaulax tamarensis %> gonyautoxin-8 &
U* DI Ev—0kH, #Eks, 30, 328-331 (1984): BN ¥ - BAKE [Occurrence of
gonyautoxin-8 and its epimer in toxic plankton Protogonyaulax tamarensis from Funka Bay,
Hokkaido, Eisei Kagaku, 30, 328-331 (1984) : Manabu ASAKAWA and Mitsuzo TAKAGI]
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DB L T OTX, RO GTX, BB L cb D LTS i, LBRHMT % P. tamarensis 7
GTX; RV GTX, =& v —REAT LI LMD THREI L,
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Mitsuzo TAKAGI and Keiichi OISHI]
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29. BHEWHER SHER, 4025, 70-75(1985): KAFE—  [Etymological study on the
word “KOMBU”.  Gengo Seikatsu, No. 402, 70-75 (1985) : Keiichi OISHI]
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